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(54) CHOLESTEROL-LOWERING AGENT 

(57)Abstract: 

PURPOSE: To obtain a novel compound which is a 
squalene synthase inhibitor, is useful as a cholesterol- z *°^>°c 
lowering agent or also as an antifungal agent, is also an ^f-^., 
inhibitor for farnesyl protein transferase and the 0 °-^ }r X^p^, 

farnesylation of oncogenic proteins, and is effective in \^ H 

the treatment of cancer. 7 , y r ' 

CONSTITUTION: There is provided a compound of r 
formula I (wherein R is p- hydroxybenzyl, benzyl, or 

formula II; Z1 to Z3 are each H. a 1-5C alkyl or a 1-5C 1 
alkyl substituted with a phenyl not substituted or 
substituted with methyl, methoxyl, CI, Br, I, F or OH) or a 

pharmaceutical^ acceptable salt thereof. This compound BEST AVAILABLE COPY 

can be obtained by culturing Trichoderma viride MF5628 ^ 
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(ATCC74084) or a variant thereof under conditions favorable for the formation of the compound 
and isolating the compound from the culture. The compound can be used in combination with a 
pharmaceutical^ acceptable nontoxic actionic polymer which can bind with bile acid in a form 
not re-adsorbed by the gastrointestinal tract (e.g. cholestyramine) and can be administered 
together with another cholesterol-lowering agent (e.g. HMG-CoA reductase inhibitor). 
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[*$rFf3#0§5ffl] 

mmm 1 ] waa ( i ) 



[<b2] 




I 

H 



T»U ; Zi . Z2 &L*Z3 li#*«I3ZUT 

a) H 

b) Ci-5 TJl^f-J^t 

c) i) 7i-Jk Xli 

i i) ^ h*->, C K Br. K FXIifc h'P 

[fS#H2] Zi . Z2 JSlZMz #****T»*» 

#H i EiErolk^Xii^-o^ifi L 5 Sty . 

[f**H3] Zi . Z2 S^Z3 #=&*>3MU-T-&£> 
1 EKOft^liJ. 

ic^ss^ss^^M icrpg tuta* e> &s Eaa 

*r -5 C <t Sig^tf) IcrFS L, 5 SJFStt* ^* > 
*'J7-i«tbttfcK«iSi E«©*k^1&ro#§tt© 

[f§3*H6] a) HMG-C o AjItcP^PISSJ. 

b) HMG-C o A-»#— tfB*M. 

c) X*7l/>I#+->^- t*IB«*k 

d) ^P^P-Jk 

e) ^-^7->>. 

f) y>7^^Py;k 

g) fP7-r TV- h&tf 

h) LDL-l/t^-Sfi^ltS 



[<kl 3 



o 



[fS#H7] igp u;*xP-JkfoS©££i73;£T"£>-3 
■froi^ftiBSSri'Si!: UTU-£.S#lcJ£-^f SC. <k#* 

5— tfatf*ae^ wt^i r a s £RBcr**&-c 

[Ht*«103 Zi . Z2 &tfZ3 #&*HTfc*S 

*a i EK©<bfti*©«a*aET*-3T h u 3f^7 ■ 

f'Jf (ATCC74084) X(i ^©gS&£i£<k-& 
[0 0 01] i^a U^5 i P--'Hfll!Sli7'-7 L P-A14SiBffi 

[0 0 0 2] 3EBffi ffiSR StlTl^SMEVACOR (iSS 
«) (a/<^^f=-» S^zocor (Hfi€) (*» 

liBlHMG-C 0 AJl7fcB^$:PlS-rS 

c <!: lc«fc U u l/Xfn ->U^fi£*»Jf8-r« c <k lc«t o 
T«nrr4aafctt»p u*5*n-;MHS»B«>aWJT 
X*7U>*/>.*- tf (7^7U>-»f^-t' 

f©77**>'Jn;o y vKwaTtM-s^k^MisuT 
SEfsp§©Eas#p.b'*/ >. ku a-juatf-f v^>x 

t - R N A<^0£dJ££B€ttSUTI2tte>a:o. 
[0 0 0 3] 7^7U>-»^- IfSffiSUct^ir-S 
cn$T<7)SE*.|iP. Ortiz de Montellano I?. J. Med. Ch 
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em. 2 0. 2 4 3 ( 1 9 7 7) . E. J. Corey. R. Vol ante, 
J. Am. Chem. Soc 98. 1291 (1976) &tfS. Bi 1 1 
erCOjfcBtSfFffI 5, 0 2 5, 0 0 3#IClEII£4l.<£ fcf □ 
U >KXiit:n U ^KSIIIH^^Hb^i^Sffl^-Sfctf) 
T^ot. S. Bi I lerro^H^i^Sg 4 . 8 7 1, 7 2 1 f 

* 7 u > -> — tf roiassj t l v y u «/ -f 

•5. *S4#rFm5, 0 9 6. 9 2 3§. 0 2 

6 , 5 5 4 -^Stf IhJSS 5 , 10 2, 9 0 7 ^RZf 1 9 9 

0^3^ 2 1 amm<D*m&&ihmm4 9 6, 734^ 

■&.V- 1 9 9 1 *P 5 E 1 OB JU^roislM 6 9 8, 7 6 6§ 

>SOM&2, 8 -v*+-y-t*>f □ C3. 2. 1)** 
:?>g!3#£. 1 9 9 1^5fl 1 7Bffl«©*B«ttHl 
I$7 0 1, 9 2 2ftt7i'7U>"»T^- b'faSSJ 
t UTWa^g^*^^ 'J v-;U^-+-y-v7l/-^*12 
BUTl^. MIC. J. Antibiotics 45 : 639-65 
8 (1 9 9 2) liT.^UT.^XCOOTiEtSUTU 

[0 0 0 4] SifiT'li'J >$r#^^l\^^7U>->>^ 

— rnmmx- $> z> ^mm^o $> z t> (Mkzf-* n e. <o x 

ftTU-5. C©Wfflt£li*ffl*5i*aS5, 0 2 6, 5 5 4 

^iciEnan-s. ^B^iiggtisi^pfiih-r-s^tow^ 
(Offl^icK-r-s. 

[0 0 0 5] ^BflJi^TtSiifi^-^W^^RR a s £> 
Rh7>^7i7- trPfiSSJiUTroffiigjC ( I ) £Mb 

^roffl^. az/^sics-r-5. r a s ae^ia^Bi 

&OT;£tt*bUTl^C£#JldS£nTO-5. R a sfE 
ffl^i^MS^-fk^WW^IC =t U R a stftDBKlC 
141,, Jfflfla* r^>77*-A-f 5fc*!>ICl;tGT Pt 

OiplC-r^ffl-r-SCi^StXTO-S (Gibbs. J. If. Mi 
crobiol. Rev. 53:171-286 (1989). Siffl 
ISlCfe(*4R a s^ttliSKLT^U-^O^W^Ka 
IE^aBBSlC*3(t-5R a s £E»JS*lSil>a:< tfcS^CD 
HSR^flP^R a sKQJjg&fc&HIXlsTSU. Ctf)3 
OC0^f$l±±TR a s<73C*^T"4gC-5. RasCtS 
li" C A A X " BP*.. " Cys-Aaal - A a a 2 - 
Xaa" ^« ( A a a ttSHtHmT S. J KT* U . X 

SStJ (Willumsen If. Nature 3 10:583-586 
(1 9 8 4)). CGHE?-7*4r*-<5tta>^>'t** 
<hUT(iRho. Xlffiffii?-, <$7 5>R?;h7>X 
7a-»<5T*^- hCJ:5SRa sKiGT P 

[0 0 0 6] 4VJ\sJ4 F7 7)\r*~»M£niJ>1SL 



(F P P) IC«fc-5R a s<D7r^->^Hbli^(*F*JT(i 
C y s J:Tgyf*i-f^SS«tit5 (Hancock 
If, Ce II. 57: 1 167 (1989) ; Casey If. Pr 
oc Natl. Acad. Sci. USA8 6 :8 3 2 3 (198 
9) ) . MICH a - R a sXf/N- R a s liC*SjS7 7 
/U*->;Ug§fcifi§S©C y s MSTT-sfxa^ArOSA 
£HT/XJUS h-OHt£ttS (Gutierrez If. EMBO J. 
8:1093-1098 (1989) ; Hancock if. Ce 
1157:1167-1177 (1 9 8 9)). Ki-Ra 
s lt/VlS.7-— hSS<*£OC y s RasC^S 

srog&co 3 75 /^li* wt^SttPtfnc&^att. 
^5 L ;^x^^Mb^Sf^Ul^C5S^s-C^D•5 (Hancock 
If. ITOtt&lK) . »E«H?-atfi«?L»Hltt7 5>li 
ID— ro^t$fSPgS:ji'S. (Anderegg I?. J. Biol. Chem. 2 
63:18236 (1988) ; Farnsworthlf . J. Bio 
I. Chem 264:20422 (1989)). 
[0 0 0 7] R a s 7 7 )U*'>)l'<t<D±#fiiV&gltCl/< 
T.*^ (Merck 4; Co. Rahway. NJ) W^f > (Ha 
ncockif. BuatSXSIE : Casey tfffifflXtf ; Schafer If. S 
Cience 245:379 (1989)) ^fflUTSitSn 
cne>ro^9Jli»2»^T"»-S>HMG-C o A 

T-&-5. a!|ffi<*<!:UT7 7^^->;Utra U>H«ffli\« 
77^*->J^>/^Ih7>X7i7-t!*«R a s 7 
7J^-->-»MblCli%L/TO-5Ci:^anTO-5. Re is 
S If, Cell. 6 2:8 1 -8 8 (1 9 9 0) ; Schaber 
If, J. Biol. Chem. 265:1470 1 -14704 (1 
9 9 0) ; Schafer If. Science . 2 4 9:1 1 3 3 - 
1 1 3 9 (1 9 9 0) ; Manne ^. Proa Nat I. Acad. Sc 
i. USA. 87:7541-7545 (1990). 
[0 0 0 8] 77^-/il'-^W^SI>7>X7i7 
— tfSrPflgLX-tniCt-S R a s * WC<7g£>7 7-M 5 - 
•>;Mb^PIS-T-5<t R a s#iE«lffl8S£8$lffll!SlCh5> 
77*-ATg&<)S5. ^< CtlC^Bflro^b^l* 
R a s 7 7^->>»Mb$P&SUT5IiS14R a s £*£/j££ 
t±. TieT'jFan-5«tPlCR a s«S^©*7:^:ftcDPflS 
3J<i:UTftffl-r£C<h#T-#5. SlfflBa^TI±WiS14R 
a s liWrt&A<0Pfl*8JlCfc£C<h#T-$-S;&f. lEffitfl 
B&fOSTiSteR a s lipids'] tlir«t e>/«Cl\. JfflHSIflCjg 
S^bU (Cys-Aaa' -Aaa2 -Xaa|'^7 
m\ i *<f>lil*&lst£^) ;S14<b£ft*: (GTPase 
;S14*^aUTlN-5fc<i). G T P IC$s£U*:£ *Tfe 

Ras OSttlMltSftR a s fiSf&IC*t-r-5W7J/«Efl 
<7?R a sPlSfflil-T^fflf & (Gibbs ^. ProcNatl. 
Acad. Sci. USA86: 6630-6634 (1 98 
9) ) . IE®/«EGT Pas e ;Stt^WT-5 R a s OtMS 
H^S^^IiPISffJiUT^fflU^to. Gibbs « (B3 
aiXiK) li7 7'J^^^*'xjHpe$HSaSO:nf?Li*^$B 
BS I C fc 1 1 -5 C 0 a ^ m I, T I \ -5 . 
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[0 0 0 9] R a s 7 7)l>*'>Mt&M&ir2>lttt>iZ* 

tf»UT«< R a s#J!8S«*l::g«L,T<-5„ ;£1±<b 
R a s $Wr-5H«$aBSTIi. IBHISH7"— JUiRSSo R 
a s*lllc**-J-**5 1 OCPteftSJiUTfEfflt-S., iE 

g^Ras ^^-r siE^jaiiaTii r a s roams jsy- 

JUitSftt^i bTftffl L-fclV, 7 7J\r*'>Ml2: 5S±IC 
mm US: I ^ <h # « 7 r •> MtZ tilt $ >/ t ^ S IS & 

^ >7.7 1 5— i@@5-f -5 c £ lc«fc 

•fe' » m ;S 14 £ <£T $ 1+ -5 C £ li C B iil £ f 'J ffl "T -5 ffe © 
fc&lT-SaMcWa&T&S. 

[001 o] z\n^(D{t^mty7j^->^-S'>^ 

^W^Ih7>77i7- fefliR a s CAAX^y^ 
7.<DCy s ^l--)\,m&7 7 JH-isJU&t&G&SeUZ 

fftfc-f -5tf>ic7 7;M=.->;ut?p u >&£Vim-fz>o h m 

g-c O Ail7CS^CDK&miC«fc^7 7^->;UeP 'J > 
&££fi£<Z)Pl^li±#rtT- R a s Mgffiib^igBr U R a 
s^#g*RE^-r*. 7 7JI/?->;l'-^>/^fih7>7 

7 x 7— fe'roPl^iiMic^SWT-fe u . -f V7"u>it 

[0 0 1 1 ] JRCCAAXEMSWtftThS^fH 
#R a s 7 7 Jl>*~>MtZmWT SCtliHSnTt^ 
-5 (SchaberH. miajXiSt : Reiss m. iiaSXiSS ; Reiss 
I?. PNAS, 88:732-736 (1991)). 
U L$S<£ $ tlfc 7 7 )\>* *>;u r* 7 > * 7 x 7 — tf © PI 

«r a s <D7 7 ji>5-->Mtzi&m-rz>z,tit><Dmi£y>£ 

mm?Z> £ SS7T » WflWCEtt 5 +1 -5 . *f§ B£ |£7v 
0 7 k > -> — fe'tf) U > * OPESSJ £ iS«f 

-5. 

[001 2) lUT^w^i^tiiciitBfl-rSo *mmtz. 

^7lx>->>* — b'PlSSiT^-SSIiiie ( I ) : 



Hb3] 




R 



CI3 

Cit^RIi 




H 

T&'J ; Zi . Z2 Xtf Z3 liSjjZUT 

a) H 

b) C1-5 7)\,*)VSLX& 

c) i) 7x:=Jl>3?Ji 

ii)^^;k > h + ->. /\Wtr> (C I , Br. F . 

I) XlJt KP + ->T-g^$tl^7x-;UTS»$tt/t 

C1-5 7;u*^t»«j zm-Tzmmtnt^msum 

(I) (D<k^(D^WlCfFSUp5^lC^-r-5o 
[0 0 13] Tt&<b^«3£> 1 OliR^p-fc KP + x^ 
^vJU-C^-S^ttT**., CCDTGHb^KaftttflaJli 
Zi . Z2 SI/Z3 ^S^7jc^T-S>-5^b^XI* J 5-CD^ 

JUT&U. Zi . Z2 RtlCZ3 7jc^T'fe-5'fb^ ! ta 
*JU«fl:dtt A tn?^. MIcccDT^^b^OffiJ^i: L 
TliR#p- t K □ + >v= JUT'* U Zi . Z2 XII 
Z3 C51iai#Ci-5 7;U*;k g&S^TMk > 
h*->. /\D^>Xlit HP + ->T'35-5g^7x-^X 
Ii7i-^t'lft$nfc c 1-5 7;u*;uT-£>£fb^8iT- 
£>-5. 4#5Stf>A<*e>l<hbTliR#p- t KP + y'Oy 
/VCfcU. Zi . Z2 XtfZ3 *T)VX& -5. C 

Oft««*Uttfl:«4kB <hB¥^„ SUOTtt-fb^liRtf 
^>^;uT'&<5<b£irc-$>-5>. zoTmt-SWxomwm 
liRA^>-^;UT»U zi . Z2 Srj:z3 tfi&**mx 
&%4t-£;V>Rl* s t<Dm¥1fiHZgV§L?Z>i&T'&Z>o R^ 
^>v^T*U. Z1 , Z2 S^Z3 »<S-^7jt^TS>-5 
<t*Hj€fil»fl:**c <bB¥^. MlccoTCr^b^OCiJ 
^<hLTIiRtf'<>y;l'T*UZi . Z2 3l(iZ3 <D 1 
<@]U±*<Ci-5 7^+;U. B&S#">3^k > h+->. 

/n p y >x ii t h p * •> t s -5 mm 7 x — I* 7 x - 

>»UTg^$n/S:Ci-5 7)\>*J\sT-&Z>. &3<DTtiL<t£; 

mtnw-cHz -3--r>Ku;uT-s>y, zi . Z2 
Jklfizz *<=&«7X^T*-5^b^Xli-€-©ii^ft*)lcrFg 

Le»-5ffiT*-5. R#-CH2-3— f >K'J^T* 

u. zi . Z2 sy:z3 *«S"***T**<b*«*ua 

<b^%D 4Bf<K. W\zz\<DTmt£W)t UTli R*<- c 
H2 >K'J/VC*y Zi . Z23Z.ISZ3 O 1 m 

HL±WC]-5 7^+;k g^s*^^u> > h + ->, /\ 

P y >3l It t H P + ->T * -5 7 x ^. ;U3l li 7 x ^ )l 
[001 4] St (I) WYb^li h 'J a^U^ • t'U 7 s 
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(Trichoderma viridelPers. t LTI^lSSflfcSrJt&K 
Wmm#M F 5 6 2 8Xli^OSS»€rffiffl-r-5»«fl*) 
^e^itTiliiSn-S. &g**<tli'5'VA±<D&.&iie 
^#^!$2nTO-5S&£!|&T£>oT. jC ( I ) (Dit&Vi 

<SS«IC??^-r-5-fiS6 t )T-*feS6*llCi£< LTU-SSSk 
£4*!lT'&-5. ig»#M F 5 6 2 8 Ii5 £ P *->7il£P. 
^>^-f (]Umllcli7-lr>->3>g) ©3D^7TS* 
L7c±«;0>SmS£L*:ItB. h'J^^jU^ • t'U^Per 

#1 99 1SP7/!30B(CATCC74084<!:UT1 
2 3 0 1 /\—f ^O> K5-f ^. Pv^t'^MD2 0 8 
5 2 <D7^'J*>^-<7 p *;U^3.7'=lU'^->3>'{C§fE 

ft (aggregates) fClHtJlSSft-5 (Rifai.MA. 1 9 6 9 . Ar 
evision of the genus Trichoderma. CM I MycologicalPa 
per 1 1 6 : 1 - 5 6) . 
[0015] MJ n-7\H'-7 • t'U-^chUTlHlS^nfcig 
F 5 6 2 8 l4TE©}Effl9 t ««»«:sS*". PP- 

-itmb&mmtznmtnmtti-cnmzRm-rz. =>-> 

Ii2 7 < C|CfcOT4 8B#Pb"1T-4 0-4 5 mmlCil U**J 5 B 
fflT'9cmZfU- h£fci3?. $^5* X+*S^CDP P 

-- lis^ e. aftts « £ a> £ i?r> t 

Z>£'ft±=FBf£<Dtztt>lzmnm&frmmei, Dark Gre 
en, Park Yellowish Green T*'J. KBIi* 'J x 
P-A>e>Light Yellowish Olive T£>5 (^X^TteS 
•SfeSliRidgway. R. 19 12. Color Standards and No 
menc I aTu re, Washington. D. C IC«fc -5) . P — >H— JUS 
35TI4#±*«WXttlCfc y . S^ntS^t V- ><t3SS 

[0 0 1 6] *H. jfST'&U. (6 2. 6 

-3. 8 Mm. J5KISS ; y-£7£/&U Ctllii*Jf$ 
Jf$T;td^Til?1 5 . 7 - 9 . 5 Mm "Cfc-S. tt^ffili 
pp--E>3?ffia>S>IS£U UlSUIf^-y->a>t«tO« 
tfibTS^U l *XI±2~3**^<i:*o 
T tt£ * -5 1 \ It tS^Ic^J £ L, T A/ ICIE n U . 

^•Kiiii^icisiA^Tfis^soays^T'^s. 

DMBT«<ttt>Tfey. 5. 7-9. 5X2«» 
. *^t<'WAMC^tUTfey> 2 ~ 

3f@©^U-y$/«EU. tt^^afiUcttUTutl^glC 
ttSTfcU. MMtttttltttteJgAU fcUT-HCffilC 
Sl^L-fc^. #£*lieS3*JBJ&»&»»-e3. 0-4. 



5X2. 6-3. Ojim. KOHTagfe^IUW 

[0 0 1 7] ^Bjro^k^iig^sn-SK^s^s 

±Ca^1fc**«r * Z\ <h IC «fc o C <t:#T*-&. 

*^P-X^(Dteca&iSl;®t>£a&£>tl-5. M 
iz*-hm®. p->5-;k *t\ p->if<D*t^ss 

0 . 5 - 5mS%<E>iEBlC£>-5ST£>-5. Ctlt)©^! 
aU2Ja*Cfflii&ti£y. roigife* icgjtfili^to-ti- 

[0018] uiN^^asii^y->>. 

^f-f7-XV Ua7Jk *3fx*;*.lf©*g£2rc£. 
•5. T^^SAig (ffiJxIi^KT^^^^A. RK7 
>t-^A, U^KT^t-^Ail) 

(iW/BUfctt<gT-igift*T'0. 2-7 OmS%CDiEBlC 

h u -5 Axii^j y r> a, h u ^AXiiTj y ^ 
a. t^voas. as. =iA;uhS (cne.icpg^ 

IC^gfeli^. it#IClgift(D;S>I-&^3IS'JT*S^7t5y 
x^ U >f y □ -;u3?. li -> y a - > © «fc p fcfgjSSWfiQ 

[ooi 9] *^B^©<b^cD»^ i,^£.mm£itm± 
S(r)SftTT-igst4ci*e.«5. sc (i) nits® 

liMF5 6 2 8 (ATCC74084) ig««i<D»mfl*) 
^»^t>*gl$n-5. MF5628 (ATCC7408 

4) <Dmm&t{inntfi\z^<»^m±m&A i Mtfti<m 

iext ( I ) cD^4fil^iHliRL>e>-5ST'^fi£-rSCi:^T 
#-5t)0DiUTS:e$n-5. MF 5 6 2 8 (ATCC7 
4 0 8 4) (D^^fl < ]IC$iE^/«Jlg*^ ! bfflOt>n*„ 

[0020] &Mmt-t&v\izztittt£mmz$imm 

S^. 7^^P^ 2 0 - 3 0"C»*U< 1*2 5 - 2 8*C 
4 0 0 rpm ST, U < li 2 0 0 - 2 2 0 rpm T$> 
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I77^3IJ2-1 OH. #£L,<I42 -4 B^lt 
T'O+i^- illi? 2 -4 BT+»IC^W#iE 

t> e. c <7>ig«£ m i \x^sig*fe7 ^ * p ictta-r & . 

^<h*P*MC«t-5) 3-3 0BEF£U<l*6-2 2 B*Mt 
T>f >*a"«- hf 5. f8Bl* 2 0-4 0 'COSSTST 
SMICftfcton-So «lf "f Sif^lCli 200-400 rp 

Ii2 2-2 8^C. gt>#£L,<l42 4 - 2 6X^T'$>Z. 
m&fc£®><D£.mizmV}ti%l9igi«l<DMt 3 . 5 - 8 . 
5. gfc#l£U<li5. 0-7. 5T'£>£>. fiftS-fb^S 

j^e.tetiB^-iJTiioicfflOtott-ij. @^B<ottdaic»^ 

UlNjg«li^^UX5 L ;U'>-h> (MEK) j8« 

liBio Rad AG4-X 4 (7tr- h) *)^A£ 
6 : 4 037-^ h— MJ./U ( C H 3 CN) : 7)cT-;5fcj3>b<b 

^^KttJS>ST'?ggi-r-5. »*uo?saijsiio. i 6 

N^t^$:#t;6 : 4 <73 C H3 CN : 7kT'£>-5. 
Sf&x^;vettdiU IgffiUTffl'fb^S:^*. 
[0021] Mlci^ffiiSJijEftf h^57-(- (R 
P-HPLC) £fflOT«U/$ft-5>. C(D^PV 

U ^^r>T*-5. R P - H P L C lC#ii Ul^Sgt&liff'J 
TtliO. 1 %'J>KXIihU7;U^PfitKT{gl>pHlZii 

[0 0 2 2] MlcSilftift^nv h^^-Sffl^T 

glfA : *-9J-)\, : 0. 1 >K ( 5 : 5 : 

5:5) roS^jgT'^So »*LO£SgteP. C. Inc 
(Potomac, Maryland, USA) \Z .fcoTMSBSftfc I T 

[0 0 2 3] ft^ftA, CXI4D©X^5 l -»Hi'[b^ 
A, CXIiD*K»*«;Stt».I.U<tty h^t KP7 
7> (THF) |C0-3 0*CTJ8»U. @tf]lCg&Stt 
fc-f V91/7T8 - 2 4B#PiS4ailU U^^atiS 

[0 0 2 4] *SH?B(i£fcfll>t5t ( I ) lC«toT*$n 



sro^icwsaiT-^-s, cne.ii^T'-b-'u. say. a*t 

-r-5BfflSI4#j2 0 - 2 0 0 Omg (t?$L<li2 0 - 1 
OOmg) ©iEBrtTfeU. 2-4SlC»ltTiS^$n 

-5. end: u ^os^si4^gic^c-TW#'jicffli> e.n 
S. 

[0025] w.\z^mtmm^T^>^>9— \><n 

C «fc 5 £;SSe * &g <b L- T t * -5 mm icIS^r -5 
C<b^e»7d:-5^;ilcg|-r-S. PJHIC 14*51 WQ<b£& 14 
t HcfcltSfcuSP U^fP — -»HfilS9J<bUT7^P — 

t hS*©**. IIS. ttfiS^teW^ICtoTS 
/S-5^fiEAlc5F}-r-2.BfflMI4^2 0-2 0 0 Omg 
U<I42 0 - 1 0 Omg) OSEfflrtT-*U. 2-4ElC# 

itTts%$n-5. znjiv&i^Si^mit&mizRc-cm 
miz&mztiz. 

[0 0 2 6] *&WO<t$i , ®l<Dm¥mzVf® U 5 *i£l4 
thy)A, ^y?A. 7^5x-^A. *>/V>£A. 'J 

>. 'J->>. 7Jl>^->. ^-;UX^>. UU>. N- 
N ' -y^>y;Hf l/>y75>, ^PP^PM 
>. yi^y-JI/75>. ^PA-TX N-^>-^U7 
i^7 5>. ylWSX tT^^i>>. hUX 
(tKP + y^fA) 75; >^>Sl/7KK^bfh^^ 

tj% *^*Hgf#$n-5^li^^7^^->;U»<7) 1 . 2X 
li3fi±T*^T*St)0*#t;o cnero^iiS^M 
tf&iccto Timlin*. 

[0 0 2 7] *^B^(D<b^%(4^7cPU^xP-^±^ 

n L/7fP-;HST9J<t:«ffl LTtS^-T -5 C t tT'^ 
S. ^-©cfce>/«i:iiffJro»<*CiJi:LT(iHMG-C o Ail 
tcB^PISSiJ. HMG-C o A-»*— £ (ASSIST 
7- u >xtf* ->^— tf -1)75^ cn e ICPSS $ 

n^:i\ tci^iSHMG-c o AjlTciW^PflSS'Jroa 
^liP/N'T.^?^. ->>/t^^^>. z/^rtxf^y 

JStl/yjW^X^^yX-A^. HMG-CoAy^-t' 
BSffJ©***.!**!!!**-** 4 • 806 - 564^. IsJ 
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M4, 816, 4 7 7§, mm A, 847, 2 7 1 f S 
Zfmm4, 7 5 1, 2 3 7^lC&a^£ft£/3--7S' h> 
JfcBimiM, 9 8 3, 5 9 7^&tf19 90 
*P6 5 2 0 HtHP-O^B^rHliil^O 7/5 4 0, 9 9 

mo 4i 1 7 o 3^icgg^$n-ss^+-y->^P7 r n 

JH*«(4Bfc#H«l*iiaiB 0 3 18 8 6 0 B*^!* 
ii$68SO 2 1 6 9-5 7 1 A^ICKH^SEft-S. LDL- 

L/t^-ae^-f >^a.— y— »^-i*i 991^3^ 
1 8 Bizmwi(Dxm&pfiii&mo 7/6 7 0, 64o§ 

*S%£ft3ffe©3U*-rP-.M£T»]<!: 

~? -iZJ\s— VTkZtfy? 4 7*P SsJlrHZfi L D L-Uty' 

flffflSlliSC ( I ) Ofb^fcltt 1 0-4 0 0 mgStfH M G 
-Co A«7citiSiRa*S>J#) 20-1 00 rag, HMG-C 
o A->>^— tfPlSaiJ2 0-2 0 0ragXI4X^7U->X 
1 -2 0 0mgX(4:7 p P:/3-JU2 5 

o-ioo omgxii^^^-f ^p-^ue 0 0- 1 2 0 0 
m^.\tc>uy ^yu- h 1 -2 g 3Z.fi:>- -f 7->>3 - 6 

g 3Z.I* L D L - U-t^-ilfe ; f-1' >5=i--y— 2 0 - 
3 0 0mg£^frt>£>T£>'5„ 



[0 0 2 81 *5gE8<^t^5li£fcm§SICSqMX£n 
ft O^T-fiiH-K^^-T -5. C <b £IS^fl<) IC*F8 L, 

li 1 : 1 0 0 0 i 1 : 1 5 , 000 (w/w) <D$>i^fiiT-& 

[0 0 2 9] *^B^0DttaM/«£<k^O@Wa?^i'7U 
>»*— tfPflS;Stt(4TiE<D«Stl&*)IS^Srt^P hP 

b m e p g 2 amimoiim 

1 . : H E P G 2 «BBS^ (BTS, JFFsfM, t h) 
ATCC No. HB8065 
2. MBttK&tfltft 

0%0->SSi?ltajg*^t/o^£-5IlSife (MEM) . igife 

(4 1 iinaic 2 isi^ufe. i mrsx'mmmig&'&fz. t 

IS IC^ $ ft -5*i5iIigife£ilSiS U fc. 
[0 0 3 0] 
[SI ] 



1. T-JUJSS&tf L-^;i^s>£#i;M em 

(G i be o#3 2 0- 1 0 9 OAK) 

2. ^~->'J> (1 0, 0 0 0*fi/«l) , 

X hU^H^-f •>> (10. OOOmg/ml) , 
Gibco#600-5140PG 

3. MEMt^b/ithUCA, 1 OmM 

(100X) Gibco#320-1 140 

4. MEMMfTSySS 

lOmMOOOX) Gibco#320-1 140AG 

5. L —CA-^ S. >, 2 0 0il (1 00X) , 
G i bco#320-5030AG 

6. 4#5£Hyclone £ v-flSiejftljf . Hyclone # A — I I I - L 



gi (mj) 
10 0 0 



1 0 



1 0 



1 0 



1 0 



[o o 3 1 ] nfts* : **fc***u PBS (U>S? 

¥8Hb*£7Kl 5. 6 mil pH7. 0) T';3t»U/t. hU 
^->> (0. 25%) - EDTA (0. 02%) Z^tS 

h'J^v^^l^SL/t. JfflBS^gtft-5ST7^XP^3 

7W hit. $fLius*fe£an*.. «BS$r 

SJrLo:75:*3|;:ttEL/i. 
*ft*«tt: 1:6. 

BM&jflL;ltoflCI : l ?->flSi?Jfli;f (1 o Oml) Mcab 

-O-S i I (2g) ^4 t C-C-%Jftr#U. 1 6, 00 
Orpm T'SB^ia/fcUJt. ±«$:5jSUT*'>^lflljSli4 

WbfeSfflfia^i 0%ffitBil£a;'SS#t;MEMIC^L.T4 8 



1 0 0 

EiR : Igifc^SSty SfcU JfflflS* P B ST'^L/fc. h'J 
:/->> (0. 25%) - EDTA (0. 02%) 
^Ulv\>£X&£aQ*TJftML-£:&8**L-*:. MSA* 
Sin'5JT777a4 3 7tT-f>*i / <-hl/fc. M 
EMgife (6ml/7^X3) <£J)P^.TaBBS^J?jS3-B-, 
iS'iyitplCRfe/S:. «5BS^ 1 , 0 0 0 rpm T 5 #|Hj1»C> 
L/t. $BSS^U-> h£P B SlzHi?iSSl*-, ffit/fcL 
fc. $ffl8S£!tS£ (1 8777,3 (7 5 cm2 ) A>e>2. 5 
XI 09 ±GI>) U 5iHMgC I 2 , 2mMMnCI 
2, 1 OmMDTT, pH7. 5 5 OmMH E P E S 

(N- [2-tKP + vIWl') tf^v^-N' - 
[2 -x^>-7;u^>K) (BISSfflA-;77) i 
OmllCSSSU/i. 

[0 0 3 2] tBI&ttttJUl : 3fflBSfgS>$£7K±T' 2 ftMIB 
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±;f £ 1 0, 00 0 rpmT 1 OMIi'l, ±;"»£ 
£t\l\&Hm < glZ&l, 2 0, 0 0 0 rpm T 2 OflfdJS/fc 
Lfc. HepG28IiS$3 4, 0 0 0 rpm T'jg»fc U 

>^-tf ; £tft'53 4, 0 0 0 rpm U <#t>tt 

SSjg^ftlRU. SS<!:LT3mM 3h-7 7^->^ 
tTP U >l££fflU-5*£7U>'->>* — tf7 y-fe'f £fi 

[0 0 3 3] gjSggtggljfl 

S. ■feU't^v'X (S- cerevisiae) W 3 0 3 — 1 A (MAT 
a ade2-1 canl-1 00 his3-1 
1, 15 I e u 2 - 3, 112trp1-1ura 
3-1) £r 3 0 ICC 2 4 B07t— > 2 0Mg/ml£AD 
XfcYPD^(2%8Sl*^ 1 %A£ | — 
>. 2%^;U=i-X) tTtSSti-t. SBBS£;5fcji>U 
m'P&V>Wgrtv~?7 (1 OO111MKPO4 > pH7. 4. 

3 mMM DTT, ImMPMSF) ICHSSbfe. 0. 5mm 
^'57t'-Xl OOgiDAottf-H-t'-^-t^f 
^ ZK ! ?-J'5>— (Biospec Products, Bart lesvi I le, OK) CD/h 
5 1 ! >/<-IC$BflaS:iPX.fc. f 1 ! >/\'-|CA 777^- 

+t-f^;KD^IC2-»P B lro^aiSBPBl$:S€ 3 08<"C 

4 y-<<?)i>mm u/t. <atsM^«&S!ic<fc u tnewveai 

Jatiti>££l 5 0 0xg, 4tT'1 0 ^PeliE^ «£tg$ 

njsi^Bss^Sfflsa^^^wt-s;ts% (pd £ttT 

tz. ±m (SI) €3O0 0 0xb, 4tf3 0#P B 1Sa»k 
L-fc. ;3tK% (P2) Ut£X*7U>->>*— tr;§14<D 
#j2/3£^&U7t. JlS(S2) $100, OOOx 
g, 4<CT6 0-ft®m,bTZ>£&y<D : £1$. (P3) £;Jt 

7f7l/> 
I C50 (m 

4b^A 7. 5 

<b^C 1 
it^WD 0. 2 2 

[0 0 3 6] £fc*feB£<fl^£4&<DS&i*T£f£3n£<b 

[0037] hffF$?ny-Acpiiai3 

Jt<£> CHARLES' RIVER CD77h (120 
~150g)lC0. 1 %P/a^f>4tSt5Sffl$ 
4 BFel^Xit. Cine.<D^-v h^t>©flTSi€:*>n 5 OmM 
H E P E S (4- (2-tHP + yIfM - 1 - fcf'S 
^-x>-X*>:3JU*>&1 . 5mMEDTA 



$#Wr*«fttgffl/^->7 7lC 1 0 - 2 Omg/ml^W?^ 
E t>*:„ 

[0 0 3 4] 7»7U>-»»-lf7yt^ 
SJE5li8*<0 1. 2nl#U:/a ei^>WT?r/d:r>/t„ £ 
§SO. 1 4 Omlf^mWRJ^S^SliH E PE S-N 
a +/^->77pH7 . 5 5 0mM, NADPHlil. Mg 
C I 2 5. 5mM, K F 1 1 mM. DTT3nM, ^-t't 
7-1 > (gt7v^7l/>lJt?*y^- te'RlSSK San 
dozSF86-327) XliO«?L5lX^ 7 l">Xtf* 
->y — b'^SSJ (BanyuFW-439H) l»ig/ 
mU 7 7^->Aen'J>8 (FPP) 5 MM (NE 
N) , 3 H-77^l't:n | J>'80. 2 5/xCi 

(N EN, 2 0C i/i'JtJl/) . giiStUTO. 

1 M gBScS-W^HXIiO. 4(igHepG2^>A 
*«&#Sil*Sit*4^tfDNS05 /i I £#W2t>:*:. F 
PP/3 H-FPP€^<i7-vt-fSEM3 0'CTl 

2 ^-fel^U-f h UTRESSJ^K^IC^S-B- 
fc. F P P/3 h- F P P£*n*TJxJ&£P>aiS$1±£:. 

3 0tT1 2^I^/-Jl<0. 2ml£i)Q;jlTRJE£ff 
±$tt>t. Efc£JiSia**-t' , J7**7U>0. 4yl 
€#*-T-S^^>0. 4mlT"tttiiUfc„ 'NX* >«tij 
>gO. 2ml€;«^->>f i U-->3>T-i+ifiUfc. I C50 

{ (*t«3-S*4) / (*tm-75>?) } xi 00 

;£tt£> I C50©{tSff'JT$)-2). 

[0 0 3 5] 

[S2] 
-»*— b'ilS 
g/ml) 

Hep G2Bi 
4 1.6 
1 9. 3 
0. 2 9 

y7 5>ESftS) PH7. 5 5 §1 (ml/g) 4"T^-y 

* x;l^A£«§Jg$»&£^T*^7-'1'XL 

fc. *ty?-h?2 0, OOOxg, 4 "CT 1 5 ttRi} 2 
GlSibU -eWOi'itPS^^IiTfc. ;*OT±j?t£1 0 

0, oooxg, 4ttm»L'Lfc. ?#e>nfe£^a 

PV-Atlfitt*>^*JtME**7nig/iil**rr*. d 
<DS.?a V-Aj?»5tt*»i£UT- 7 0 "CT-^sEUfc. 
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[0 0 3 8] -Jis-Jl h^>^7x^-iz(DSP^yim^ 

-Jl h5>77i7- ifitR\ 1 1 ing (Methods inEnzymolo 
gyllO. 125-129 (1985)) (0^;iT7 
yfe*fU ;£tt*fi£SmM7*y-fe^lc;fcl\T3 Otl 
»^/tU 1 /i : EJK07 7^x^t:n U >KS:4)5Et5 
illtUT^It^. 5%=Hx^5 L ^^>iO. 1% 
U/^^5->^PLXWS^tc2 3ECD4 0 B^tt^V 
htf>ffFBS£0. 1 \-V?is>mm%i<SL<»TZfn3-->\ 

mi***r*TK*&j*D*i L^icAn^-y^yu 

>^-T^yWXUco 1 OmM^U^hx*/- 
;k 2 mM E D T A v 2 5 mMP-f 1?¥> % 0. 0 0 5 % 
7i- JU*5-)l,X)\rtit—J)f7)\r* l J KpH7. Oo 
Vh4 2 0, 0 0 0 xgT 2 0 #|H»'fc Lx^ e ±;f £ 6 
N HOAcTpHS. 5IC«ltU 10 0, OOOxgT 
1 B^fslii/DL^B C0O_t/ff$:3 N KOHTpH7. 0 (C 
HIU 3 5 -6 0%KtKT>^E-^A;tiPSli^^i:o 
fe 0 CCD6 0%;*S5^*1 OmMU VKrt'JOA, 1 OmM 

^;^yn^y-;k imMEDTApH7. o (a-;7 

7 A) 6 OmllcHSPU nv'PT A 1 U -/ hM2@ 
£*UT*WLfc. C(D8«I#SA7 7 7At¥«ft 
UrcDEAE-t77P-7.4B(D1 2. 5X5cm^7 
AlzmXfZo *7A4A777A7 0 0mlT;5tilU, 2 
e>ICMy 7 7 Afr£> 1 0 OmM'J^K^iU^A. 1 OmM* 
;b*i:/hx^y-;k 1 mME d t a. pH7 . ostoi 
•Jy MWOETSfe»Ufc. 0. 2 0*ffi/mgJU±G>JtJS 

XtMDlcttScfcilciin*., JJtBSltfc. c©a»»*i 
OmMhU^. 1 0mM/?->;U*7 r hX^y-;i/pH7. 0 
(A777B) 8mllC>gft?Uto HiSPUrcitB^^A 
y77B*flDfi»M7>t-!>Al. 5§14iDA5 

egK7>^Exr5Af§S>gli3. 5*fa/ml*^*. JtS 

1 7 

1.25 OmMH E P E S pH 7 . 5 
2 . NaFII OmM 

3. MgCl2 5 5 mM 

4. yf^hN I — ;U3 OmM 

5. NAD PHI OmM Oii&HS!!) 

6. C4-14CD 7 7)[r*zs)\,£ny>l 
4 7. 9mC i /5U*;k 

Xtf 0. 0 2 5mCi/3. 0ml 

7. H2 O 

[0 0 4 2] C<D7yiMS^&£»£TTil&SU N 
MDMSOXIiMeOHtaKU $^PV-A^> 



140. 2 3*tt/mgT*U. <V^>f-;Hfn'J>K 

AiSiSS C4-14c] 77;U*->JUtnU>K©^fiE 
ICttfflU *0«1Stt4^Td>tt<£t>6<rEI«tt£S: 

[0 0 3 9] C4-14C3 ^7JU»j>;Ub c P'J>^CDP 

(X^y-;U : 0. 1 5 N NH4 OH, 1:1) 
£55mCi<E> [4-140) -f V sOT—fr tP U >K 
(4 7. 9mCi/$U^) ^bP-^'J-lA*^ 
-^-iCctoT^U^Co CtlfCI OOmMhUX, 1 0 
mMM g C I 2 , 4mMi/5 L ^^U-< ;UpH7. 5 CD 6 0 

y7-^en'J>K20mMiSiS2 5 0 /x 
I S^7xXJU h7>77i7- fe*<0WK7> : E— £A 

-f>+a^->3>li9 0 0/il 2gS*5 £ U^E;KD<r 
7ZMfPU>K, 1. 1 SSU^KD-fV^/'T-^ 
tfP'J>&. 6 5 'Jt^OMgC I 2 S^O. 1 
<D-f[s-)l h^>^^x^— t:4§Sl/t. -f>*:a^ 
-va>li3 7°CTrr/j:orco -< > a 

U < S *Ut 7 7 ^* tf □ U >K<D V ^ * > O A 

/Co C4-14CD 77^y^ePU>l^X7^>H 
JU^3S^WT1 4, OOOrpm 3 5J*1iI,kLT*«K ± 
5S£Bfc£U 2tP$4»S:5 OmMH E P E S, SmMEDTA 
pH7. 5 1. OmIICSflSL/Zo *RMfi5 0. 7mCi 
(9 2%) <D C4 -14CD ^7^T^>;UhfP'J >BT'$> 
ofco C4-14CD 77^^ePU>8^;iLT 
- 7 0°CTRTau/to 

[0 0 4 0] 7^7l/>y>^- tf7-ytr^r 
SJCIil 6X12 SmmOfaUSHKgXffttofc. Ay 

[0 0 4 1 ] 
[S3] 

y-fe^SfcUOffll 5 077t>f(Z)g§ 



2 0 
1 0 
1 0 
1 0 
1 0 



10 0 0 

5 0 0 

5 0 0 

5 0 0 

5 0 0 



3.0 15 0 

2 4 1 2 0 0 

77tfflUTHBUA:. *5JfcffllC7';/-fc'fS**8 7 
U I m I (MiLTDMS ORitWi e O 

H) £VLV % 7k»*T3 O'CfCigtf), ;*IVC*5£PV- 
A^W^fi^l : 1 2 0« (7'>-b>f 4>CD^>/t 



(10) 



4%B¥ 7-173123 



^K^itO. 6ng) $SDATSf5$;raSSUfco 2 0M 
4 0 % K O H £ 9 5 % E t O HO 1 : 1 IOOm 

3 O^SMl. #£PL;t. ^^>1 0ml£JjPx. £ 
^g^SJfbfco ;*l\T;S147;U£:>-2 g^iiO*. ££ 



(c »Q *8rSHffc£>g# •> >^ U - •> a >It» ic <fc ^ T#tf> 

1 - { Ca*4-^>^] / C*HS-:/5>*] } x 1 
0 0 

Tlgx-* it*¥£W<Dlt&®<DX 2 7 U > •> > * — fe'Pl 
[S4] 

I C50 



tit 5] 



[0 0 4 3] *^ro<k-&^lliS^ig<*Sife#«i;ilc«t 

t\z><Dit^;Vl\i.ti->i># '7)l\d-h>* (Candida albi 
cans) R&0*?-?3 • -fcfx (Us t i I ago zeae) 
ttB&tfi?eic*4l,T4f iciSttT-fc-S. fctfB&tfSS 

Zmi^TXlbtZ. •ft^ ; &DMSOlC2ing/inlT-jSP 

L. DMsoi oojti T-mnutt. l£flB# 1 XfctlSl 

t@ffiffl©A>y^, ^U^hay*^ (Cryptococcosis 
tf9*3 1 7=fafflliS£#TL.OYN B/G (2%^;Uzi-^. 
£J)D.?l*:Difco Yeast Nitrogen Base) 2&tX Y CB/G I 
u (2mM1 -20l^£>B£#t/Difco Yeast Carbon B 
ase)T#IRUT1 04 *BBS/ml <h Ufc. 7^^*;^ 

B/jNfflitSg (Mg/ml) 

*>y^ • 7JUt'^J>X 
MY 1 0 5 5 

^7=f-^>^.MY2061 

**:7*-V>;*MY2062 
37.3^n' • -fefx 
M F 1 9 9 6 

7SA'7^M F 4 8 3 9 

[0045] ^(D£?iz*¥£Bm*ftm ! w&m<Df&±yj 

;£T&oTjC ( I) (^b^OitKBWICWSc&fcm^iS 

$ n 3 k zm® cffiffl -r -s c t *>>e> ic 
jait ( i ) (cfcoT^sn-s^b^s^-ero^MicrF 

S££ &g <h U T I \ IcS^-T & C i: 8. lc 
Bf3. iaJtB5S«©lg^ -«WIC2«>6W2 Omg/ 
kg«*JHttffl S £ U Tfitffl I j-nii a £> & I * C £ ± 
KM I C-?-*lcSo*OT;*£$ft-5. *»W©^t-&4* 



1 5(iM 

BS^-li+^ICBa^f-^fiEStl^Sabouraud Dextrose Agar 
glBfl^Tween 8OT0JRU JgflB 1 xi o3 Hg^/ 

5 o m i -cs^ufco sss*;*n-5§**iiB]Bgii4 o~ 

0. 3 1 3 ul g/mlCDfEBlCfcorc V-f^P^-f 
7 p lx-h*2 9tT2 0~4 SUH-O+a^-M/ 
fc. ft/JiBihBB (MIC) Ctg?9lC*tLT2 9tT2 
OttB. *ttIl:WLT 2 9 tT 2 4 ~ 4 8 

* (iCtHB;Stt<DftSe«T«.-S>. 

[0 0 4 4] 







_A 


_C 


_D 


Y N B/G 




40 


>40 


>40 


Y C B/G 1 


u 


5 


2. 


5 20 


Y N B/G 




40 


>40 


40 


YC B/G 1 


u 


1. 25 


1. 


25 10 


Y N B/G 




>40 


>40 


>40 


Y C B/G 1 


u 


2. 5 


5 


10 


Y N B/G 




5 


10 


20 


Y C B/G 1 


u 


1.25 


2. 


5 2. 5 


Y N B/G 




>40 


>40 


>40 


Y C B/G 1 


u 


0. 625 


0. 


625 1.25 



[0 0 4 6] : ,tzmmmi$.®}(Di&-£. <ts®iiimw)\z& 

7)\,a -;k a-AKf'J-A. 4fVizV)l>^S *^7 

nmnm<Dm^<t^mt7h'po. 8 5%«(bt 
-f;k 7;ua-;m<D^«*l#s^^y-fe;uaiJ, issyo 



111) 



« 7-173123 



[0 0 4 7] ffiMOilft, *^B^cD^fiE%li^ffiT 

Jk «*.tfx* y -jusiPf y^n/v -juxii^rn -fe 
ct 5 an* ©*«a#**t/TJStta#* leader 

a.<DoZ/vZ.M7kZt\*^ htf)S"&«fc?jlfi(Fusariuni 
Wilt) OES<S)£>iI^ ttJ8ttl2JB»rnic1ittlCIt«ffiffl 

[0 0 4 8] 77M->JK h7>X7i7- b7yt 

± 



1. 0M MgCl? (MW=2 0 3. 3) 



ii. 1 . 1 M H E P E S (MW= 2 3 8. 3 ) R#5 
5 . 5 mMM g C I ? 



^S7K7 0 OmIICH E P E S 2 6 4. 5 g SJPA. 2XIC 
1. OM Mg C I 2 5 6ralSJ>Q*.fc. ?XK<b^ h U ^ 
ATPHS7. 5l:|@iL, §14 1 OOOmltL^o C 
Oi§5g*3SB 7 *f )V* -T2Si§ L 4 'CTIfjK Ufc. 

iii. 0. 5Myf^[/^l (DTT, MW=1 5 

4. 2 4) 

DTT7 7. 1 2mg£^g7)c 1 . 0 ml IC>§ft?L/ta DT 
T^SJSIC/J -Sct^lC 1 0 N NaOH£2, 3}"giOX 
fco 0. 5 M DTTS5 0 0 ul "fOlC^I*. -2 0 

iv. 7y^/<y7 7CDlHI (gH«rL<«B) 

1. OM HEPES, pH7. 5, 50 mMM g C I 2 S 
If 5 0mMDTT/>>«&£:5 1 0 X/^> 7 7 

0. 5M DTT1 00/il 41. 1M HEPES, 
pH7. 5mMMgCt2 9 0 0 /xl IZiDx. 

/Co 

v. tmtti7T)mi')\'\ZnV>Wt (fpp) ojfggi 

#SKF P P (MW=4 3 3. 3) 14 1 . 8mM (1 mg/ 

1. 2 8ml) ySmtlsTA^lstZo C<0;g«**T 2 m 
M »a«U<««L-2 O'CTIffJRUfc. IE 
ftttF P P*BB«i|**57f*ttfflLt. 

vi. 3 H - F P POfggg 

3 H-FPP (NEN#NET- 1 0 4 2, MW=4 3 
3. 3) 14 N E N#SA¥Lfc t>il&fiEffl U£o 

3 H-FPPOB»Mli2 5uM Tft^fc. 

[0 0 4 9] 



Mg C I 2 2 0 3. 



3 g *SSB* 1 
HI 

3 H-FPP 

mmts. fpp 

ras-CVLS 



[316] 
0 u * MHcSJS 



2 5 uM 0. 2 ul 

2 0 0 0 nM 1 1. 25/il 

1 mg/ml 6. 3 ul 
(4 7. 6 2 mM ) 

d-H2 O 2. 2 5 ul 

^§1 2 0 u I 

[0 0 5 0] *fc:75>*RJ6Sd*ttft0>*tR r a s 

a s -C V L SSrJfliLfc. * 1 <D75 >£KJ5}S^5££ 

viii. 7 7^y^ h^>*7x^— gg5g<P«B 

KB e^isg 



2 0 u I (D : M& 

0. 2 5 uM 
1 . 1 2 5 mM 
1 5 uM 



7 7t-f© 

5 0 nM 
2 2 5nM 
3 mM 



d -H2 O 

F. h7>77i7- 



Bt^>S= 1 0 X 
Bt^;S= 1 mg/ml 



TIE C«f cfc O IC 7 7 y^h7>X7i 5 — 1*58>8 
SBKLfc. 77W^h7>^7x7-* IfK^aSS: 
ttfflBMIcBBLfco 

[S7] 



14. 0 u 1 

10. 0 U. 1 

1 . 0 Ml 



(12) 



1 7 3 12 3 



ix. i oou^;-;^i. om hc \ <pm$l 

j-#y-jW[. OM HC I $:SS/t«)lC3SHC I 
(11. 6M) 43 ml £100 %I^/-;U4 5 7 ml <t 

C t IC «fc o TMffliSiSSfiiSLfc. 
[0 0 5 1 ] V. Tv\><<<D7.7-V7 

i. T-y-b-f^Slil 0 OmI iU B&3ft-5ia*4£> 

0#T'&<&. 

ii. # — h"75=- >i> tf^^X'f >&7*7— ->3> (T E 
CAN8 0 0 0/5 0 5) lC«tU7K50Ail £14*45** 
I £7>>"tl-f 

mi. ras-CVLSKJSS^ig (2 OmI ) £3>#X 

tf*taumiz^T'mz.tt. nonm r a s 

RJCil^iS (2 OmI ) €:^>^^lc¥-C»Pxfe. 
5— tfjl^S (2 5mI ) ^±TviL-<m\Z^m^ 

v. Tvt4W&fofelZ5'ftrilKtlTB.fc$:&±2l± 
fc. 

vi. ;*txx*i o ossi^y-ju* 1 1 . om hc i 

1. Oml^S-^lCJia^fc. F P P<2»Q7k-»8?£{Sjt-r-5 
fcttlCTy-fc-f* (g&U) £3 7TCT-6 Otf|HK> + 

vii. TOMTEC9 6- 'JiJl'A-'<^- 
SLfc6X1 6rot)C05Z.liS K AT RON-tr;P/\— 

ict^TL K B -&m7 *( y hC7yt 

viii. aSSa/N-^^^-SrlSMLT&^x^S: 1 0 0% 
X^y-;H 0mlT-;5fcJt>L;t. 

ix. JU^-^<y h£^-T-5fc«)IC7-<^iS'--e-y 
h£v^f ^P>£;t- 7'>T6 - SMimisfz. 

x. h*ttaA->^fcAnLKBe--> 

>5 1 *^x-»l'3 Oml^iPA. 7^M-77h$LKB 
iS-^l/-h*9>^-T1 2 OfcPPdii+SSLTc. 
[0 0 5 2] VI. 

0 0 

Tti\Z7ji$ftZ>7 7 J^is* h5>77i7-b'f-^ 
liSS^b^tfSSSS'SrtT R a syyJU-i/Mt&mm 

m 8] 

^b€r^ i Csn (mM ) 
^b^A 8 
It-SW) c 4. 5 

fc^JD 3. 3 

[0053] ( i ) <Mt&v>£$m?z>mmmm 



2 5 M I 

-5. cne>W<b^ttni?Lift^lct hffl©SI91tb 
-Cg5»T£>-5. z\t\t><Dit-£;Wf&<D7iim\z<£m-rz>?t 

tb\zm%\z&HT*tiz>. *mw<Dit£>®T' : ,izm2tiz>m 
m&&zwz\txi>{zmm2nm\ *%w<Dit£Wn*m 

^<!:UT^B*IIC|iF§Up-5)S<*^L<li^?RaiJ. 

Ut&PXli^&PiS^-fSciiitfT'^ H-BSrt. S5f£) 

[0 0 5 4] *^ic<t-5<b^S;£<b^«J5affifflr 
•5*i#. StR$nfc<b^%lli0i)xtfS9J3?-5tM4*^-tr 

<5„ *£P<£ffltf)il£r. SSSJlcil^fflSft-SiitttLT 
\-Zz><? I — ^Stf^-^**— ^SSlf btl^f7U> 

■feJU£ LTigP^-r-SJi^lcliiffffl/.c^filS'Ji: 1/T7 
* h-7xS^3->7^-f^lf e>n-5. hp& 

{ba'jac/sgsibS'Jtii^to-ttTffl^en-s. ^M^-sti 
^icii— £<Dtmsy&tf/:^«#sjt>AQx£>ft5<, ®5 

HJS^ii^ffifflsn. m<DMtmv)izm&$tiB.-?m 

£igglii§>8#^5fi izfs. 2> «fc 5 ici@lp £ ft & 17ft li /J t> 

fclx. 

[0 0 5 5] *^li$^©;S^73;iT*oT^^6*) 
Bflro^b^cDjSSWicwajTSSd^^^SliJlfiEia^iS 

<t i,Tit*$bBji<Dit&y>J5Lzsmm¥tiMzgf® u ? 

TS#W^rartjni5illca|A5ft-5. *^B^|c«tS<b^ 
tf/£glC<fc^T^M$ft£Oa<®jlT , £>lK *7tS#CD 

ft-s. i ?<Dmmifits:jzmm£isTMt€;Wi(Dmwj:m. 
tfmcDiamz&ijzmmiz&^stiz. b& 

0. 1 -2 Omg/kgiffi?LK^|{*a, ffSKIil 

0. 5- 1 Omg/kgnfaift^BfD^lxfc-t^sgTfe 

•5. Tc»««iisc ( i ) <Dit£®KDmm&zfimm*m 
^(Dig&zM&V} \zmw? z tfi z. <d $ ^ T**mm iz 
6ftr i x z>&&m&<Dwm \z m $ ft s ^ pg^-r 

■5 trot UT^K^ftS^^Tii^lx,, 

[0 0 5 6] TIEHMiWITffifflSft-Sigiftroll^JUT 
(C^lf -5 : 

IS 9] 



(13) 



^¥7- 17 3 12 3 



K Fffiigtfe 



mm* 



5 g 



4 0 g 
1 0 g 
1 0 g 
1 Oral 
1 0 0 Oral 



pH6. 8ICSIM (»flffl) 
5 Oml//t-/7JW#T)tO 
2 5 OmlHft^^XU 
2 0»*- is-7\Zfrtt% 
(12 1^ 1 5 ps i ) 

B R F 

S«}S«# 3 2 0. Oml/^^^a 

g/'Jy h;V 
SSX^X 1. 0 

WEB^hU^A 0. 5 

KH 2 P0 4 0. 5 

1 0 0 0. Oml 

(pHHBfcD 

1 5#*-h£l/-^&WJ* (1 2 1 1 5 psi ) 
^@7kl 5. Oml/*7^^zi^»QA^ 

2 O^-h^U-yiCAMt^) (1 2 1 °C, 1 5 psi ) 
[0 0 5 7] 

BBflM 

A. MF 5 6 2 8(ftigg 

MB Ufc±«*T«# L&B*»tftt*-<&BStt*ffl 
IN, M F 5 6 2 8ft* 3 K Flgife7 7^=lfCffiIL, 
fee C(DKFl77X3*2 5t, 2 2 0rpm,»ft8 
5%T7 4«B-f >*a^-hLfc. CO^f 
> 3 ><D*?t> U IC 3 *(DS 7 5 * =3 h COiSSifSi* ^ 

ic2. oni-j*-2ftBnic£i,&. *ivcc*ie>©±B7 

7X3^2 5°C. U8 5 %T2 1 BB»WlC-f 
^-hbfco HiR»lC#B R F*K75^3IC^^;UX 
(MEK) 5 0ml*AP^. B«*JM*I*¥T 

U2 2 Orpm T3 0»H7yf—>3>l/fc. BB9L 



««7cBgs/»*#2 

F e S O4 • 7 H2 O 1.0 

M n S O4 • 4 H2 O 1.0 

CuCl2 • 2H2 O 0.025 

CaCI^ • 2H2 O 0.1 

H3 BO3 0.056 

(NH4 ) 6 M07 024 • 

4H2 O 0.019 

ZnS04 • 7H2 O 0.2 



0 . 6 N H C I 1 U7 MHCSflS-ra 



7 => X d 1 C i± 2? A ft T C ft & <D 37 5 X u <D § 449 & 7 - 

[0 0 5 8] B. ftAttAOWK 
±E B R F*»tO 2 1 B 1IBJ6B* HTIi: 1 . 5 
*B«ttUfc#&*WUX*-;W-h> (MEK) 2 50 
OnlTtttiSUfc. 3fclvetttB5EB*-fe5*f h (BBS) 
TBiBUfc. M E Ktt£ti;SO-gf5 (3 0 0ml) £K£4> 
TMWl/fc. »6ftfc»S1Ja*'N*-y->5 Oralis 

^y-^5 0iiT»Ei/fc. >#y-jm*is*T» 

»£BUfc. J£S%£ 1 : 1 (DMeOH : lOOmMNa 
OAC, pH4. 8 1 0 OinllCjgJBU Wtf^*#>5 
OmlTtettiUfCo Jfcl^-C^lty^y— ;UB* 1 : 1 <OM 
eOH : 1 0 OmMN aOACpH4. 8 ? 7) 

T¥«HfcL/fcBio Rack AG4-X4 (7tf-h) 
(Sfi=2 8mL 2 5mmx 5 Omnu 1 0 0-2 0 0^7 

->zi) cd^^aici 5 omi/B#ra"Cfe<?rufc. 

^A£¥«iAy:77 1 0 0mi;*lC6 : 4 0)711 h-h'J 
;U (CH3 CN) : H2 O 1 0 0mlT;^Lt e ^37 
A£0. 1 6N«K€:*tf6 : 4OCH3 CN : H2 O 
TSBUT8nl^O©B#ft«tofc. tHb^3JA*d« 
UW5i#2 1- 3 0 (6. 0-8. 6^7A§1) 
*y-;i/ (§1=1 OOmL pH2. 5 4) BtKX^ 1 
;H OOmlTttaiUfco »Bx^UB*Jlffi«t>T»«U 
TtB<b^«A 3 8 4mg«:». Cft£;* ^ 7 -JU 2 0 m I IC 
SJBLfco >^y-^Ofift^A^-a (5. 2m 
U 1 0 Omg) £H P LCf$Ktl 1 mlfCS^UfCo C<D 
SJS^Whatman Partisi I 10 ODS3 (2 2mmX2 
5cm) ICO. 1 %H3 PO4 *^WT^>4 5%CH3 C 
N/5 5%H2 O* 2 Oml/^T^-T^nv h^^-f 
-iCAMtfco ^7A*2 2 0nmT' : E-^-L, 0. 4# 
(8ml) fls^*JAI4B#4 4 - 4 9 icSSt 

LTtt WWfflH P LC (Partisil 5 ODS3. 
4. 6mmX2 5ciru 0. 1%H3 PO4 $#Wt^5 5 
%CH3 CN/H2 O. 3KS1. Oml/», 2 2 OnmT 
ttffi) l*B»4 4 - 4 9#S«WICtt*fc<t£tt. t r 



(14) 



!KSKJ¥7 - 17 3 12 3 



= 4. 2 5' ^fCi^Uc. 1^4 4-4 9^^ 
-JUU US (4 8ml) <DCH2 C I 2 TttJUU, CH 

2 C I 2H£&£U»7J<N a2 S O4 T&JgU 
TMl/TltWfc^ll A 2 0.6 mg£?3fc. 

[0059] ^asgg 2 

A. MF 5 6 2 8<Pl§g 

€iMF 5 6 2 8£HSS0!IK Ii A ICfto Tig 

tut. 

SS60I1 hB(DM E KttiiJ>Sl 5 0 OmlgB^-fb^S 
A<^iaiUlcoiNTiEiEbfc«tr)lcBio Rad AG4X4T' 
«&aUTffi'fb-& ! K!lA. catfDCDii^M . 9 4g«il 
fc. CCDig^O-SP (0. 9 5g) £P. C. Inc. 
(1 1 8 0 5KimPlace. Potomac, Maryland. USA) (C 

BP. fflF^x^;u5g|5. >^y-;u5gp. o. i %7kt£H 

3 PO4 5gp^e>)5:-5iSfiE^(D±ti4ml<!:T«4mllc^- 
*veftj§ft?L-7c. COS£*4S:±i5>§^roTfflT^±lC 
jgTtLfcttI 0 tfl&fflg-if =l-f 7^ (P. C. Inc.) OT* 

lNT^^A<D5feffi»^*»7A<0$fe^BlC3. Oml/ttTml 
A#OIe]eiSg8 0 Orpm T'iSiiiL.*:. Sitt^ 7. 5ml 

^mat>. it^Aommiz^xmmm 1 /t- h bt- 

IEHU/c«tplCR P H P L C IC<t o T'ft'tfr b7i„ 
7 5 - 9 5 (ifc^JC 9 5 mg£#W Ufc. 
[0 0 6 0] gjggy 

A. MF 5 6 28 <Plgg 

M F 5 6 2 8**£HJ&geiJK II AW^ICSEoTlgR 

B. <b^Dg)^SI 

{b^tt D <D*gi(iHS6«!l 2 ICiEK Ufc cfc p left £ 1 7c„ 
igjiI(S)2SE#glCDiIjtt 1 2 0- 1 6 0 liffl-fb^D 3 Omg 
C(0il^5S(D¥S (1 5mg) ^SlCjg;«A 
MBOI : 1 ig^5g£fflUT4. 0ml/-«-T?Sai-r-5 
^APhenomenex Ultracarb5 ODS30, 15cmx 
1 0mm*5AfC«fc-5£PVh<? f ^:7-r-T*giyL£:<> 5S 
jSA(i7-br--h'J;i'4 0 Oml&tfO. UH3 PO4 
£#t,>7]<6 0 0mlT»Uj§5«B(±T-tr r--h'J^7 5 0 
ml&tfO. 1 %H3 PO4 £#t;7k2 5 0 ml 
S« 2mltJOii»*^46S^2 4-2 7S:y-;UL. I? 
S<DH2 O^ijPASifi^^MCDE t OAcTtttliL/c. 
E t OAcJf£RS*T2aj83£Eb. {b^t&D 10. 
2mg£#flb?t. 

[0061] nmm 4 



[0 0 6 2] Ht60iJ5 
:ftU3Aig(Pg3ia 

y^y-jn omitpici§«b/cit ( 1 ) o>ft&m<r>im 

gO. 1 i'J^U^jcKfca'JOAO. 3S'JtAtt 

-0. 3 = u^^^SDA-st-e-nicwj^uT^y^u^ 

A. £?ftU9A&tf MJ2)'J9AttOS*1*ie?ft. Z.<D 
ISfiSliJjQiL^JcBHb* U f A(DlEiS35:SICXfi$n-5. 
ID«I<D^;$T^- h U '5Aay:'J5 1 '?AS^^fiJt$-t+-5C 

[0 0 6 3] gjgjjjjB 
ftJU->3AlgcPli?ig 

it ( i ) (Dit^ommmo. 1 s'j*jkd6 : 4©^ 

*/-7l/ : *JS>g2 0ml^7jcK<b^^-> , ?A0. 1 £ U 

;U->^A^«:^-5. 
[0 0 6 4] gjjffiff'J 7 

it ( I ) <Dit&V><DM%t&0 . 1 5U^KD^^y-;u 
JSiSl 0mlS:X5 L U>^7'£>0. 1 5 U ^UT'SaSf 
•5. MSIS $ ttlf U > y7 5 >S« 
^;4liN, N " - is* > -^;UX^ L/>y7S >i££)Kit 

[0 0 6 5] Ht6gi)8 

it ( I ) Oft^ttOilR 0 . UU ^EJKP;* * y -7U 
S;S1 OmllC. >^y-;H OmllCSSSUTt hU^ (t 
KP + ->/^U) 7S.J**>0. 1-0. 3 5')^ 

mummtm x e> n-s 7 s xo^Att ict ^ t;* * . 

[0 0 6 6] HffigiJ 9 

at ( I ) Oib^OiSgtKO. 1 ='J^,KZ)6 : 4(D* 
^y-;l/ : 7*;§j£2 0ml£ L-7A=¥— >0. 1-0. 
3 = 'J^JK^7kiS>ST*^g|-r-5. 5S!S*^$-ti--5<i:1S 
IEi££*f|, CWIE«/«E*lE!t(iit (I) <DiSgtSllC?4UT 

[0 0 6 7] USSffM 0 

ib^i b <^;£ i ) <pmm 

its® A (0. 6mg) ftylWH- ^JH mllCSfS 
0 L-7t. CWiSig^llfelC^-SST-X-T 1 



(15) 



1 7 3 12 3 



[0 0 6 8] gjjjgy 1 
fc^B Cfr&2) (PgijiS 

<k^8lA SmgSr^tj^^/-^ (5ml) lC«rU<^SL 
1tisT x J*f> (2. 0 5M) £^t>X— rJl/2ml£iO 
5fl*5g«fc**T*£ MJ*^x*?;i, «b 

[0 0 6 9] »«W1 2 
fcftUA5ig«*tJTh5tl«P75> (THF) 0. 

;u-f v?i^TT^ig(cfct\Ti 8 B^ianf*. ;*ot 

i«>g*MliTT5gl8UTib^1*lB$»*„ HffiW 
1 2(D^;^li*^^^J]ICS^^n^:-^'V'5^'7«:ffll^•5 

i) yfS'U&tffferoffiiRTJU+A'&tf 2) m.^>i>)V 

ICkoTt/. ^Xtf MJg&x*5\)U#iiIfRWICi3ii 
MJg&x*T-^0)t3j!icigl/TU-5o 

[0 0 7 0] 117^^ hJb5=-^ 
Finnigan-M ATtj^MAT 2 1 2 (SfSS, E 
I „ 9 0 eV) JkZtT SQ70B (JgJSHi^Sjg. F A 

b. e i. 7 0ev) ss-»«fitic«tysm^^^ h;u* 

* H runt <300 MHz. CD »0I> 0.7ml *18mg ) :5 0.90 
(t,7.3H). 1.29 (in, 14H), 1.53 (m. AH), 1.98 (m, 2H), 
2.44 (t. 7.2. 4H), 2.62 (d, 16.3. 1H) , 2.89 (dd, 6.7. 
13.3. 1H). 2.91 <d, 16.3, 1H). 3.11 <dd, 5.3, 14.3, 
1H). 3.22 (d. 8.5. 1H), 4.61 <dd, 5.0. 8.7. 1H>. 5.5 
<m, 2H), 6.68 (d. 8.8. 2H) . 7.03 <d, 8.8, 2B> . 

13 £_nat <75 MHz, CD.OD 0. 7nl *18iag ) :8 14.42, 
23.68, 24.83. 24.91. 29.83. 29.88. 30.06. 30.26, 30.29. 
32.89, 33.46, 37.50. 43.10, 43.49 <2), 55.08, 57.77. 
77.93, 116.21 (2), 124.52, 128.71, 131.38 <2). 137.56. 
157.38. 173.55. 173.63, 174.48, 175.75, 214.62. 

QV - (CH,0H«f 100^g/ml) : 225 nm (8050), 277 nm 
(1420). 

[0 0 7 2] feaftl B — •fbcaffi A(D h 'J >f-^IXf^ CGMbAtttt F A B - M S lC<t U § 6 3 3 ZGT £ 

WZmm ( I ) ©R«<p-tK04 ; ^>yJI'T$.y i (m/z 6 4 0 IZ [M+L i D + . 

Zi . Z2 JSiZtZz *^)\,T-$>2>il£;Vt. [<b6] 



P>rP-fe> ( P F K) iS#ft¥S£ (H R-E I ) 

Tfl/J^fc. F A B^E- KISV MJ ->>>^<!:l/TRgiJ 
^AT'^SL-TiS : lOy^l/'f I — ^/v^* 
-IiJ^U I — ;U (DTT/DTE, Pf-f T^t- K) 
D T T / D T E MRKTMI L tf * ^ U t 'J > (Pi 

13c N M Rt—-5> 

Varian X L - 3 0 O^ItlC^ U C D3 O 7 5 M 

HZCD13C NMR^ Hl>£ISi?Lfc„ ^5*JU->7 

hlirtgP«*<tLT4 9. Oppm (CD3 OD) OiSS 

1 H N MR7^ h;U 

Varian X L - 3 0 0 ttftitIC <fc U 3 0 0 MHz<7)1 H 
NM RJ*^ hJU£SE»Urt:. ^5;*i7U->7 Hi(*J9Mi 
*S<!:UT3. 3 Oppm WjSJgtr-^ICffifcfr-Sppm <h U 

[0071] mm 1 qxb^womgMttg 

<k^«3A-tgii (I) CDR#p-fc KP*i"Oi>7l/T 

zi . Z2 XtfZ3 z)<S-*7k^-c*-5'fb^. 

CtfHb^lliF AB MS (m/z 5 9 0lC (M-H) 
- S^m/z 5 9 2 IC [M+ HD + #Jt.t>n-5>) IC«t U 
^fI5 9 1 ^itlih'J^^UX^JU© 
IE«t/jSM5i)SIC«toT^«)75: (C33H45NO8 IC*tT 
•5It§tffi5 83. 3 1 4 5M- (CH3 OH + H2 
O) . H£ijffi5 8 3. 3 1 3 1 ). 
[<b5] 



(16) 



WHIT 7-173123 



1 5 nmr (300 MHz , CDaOD 0.7nl 4»0.6ffig ) :6 0.901 (t, 

7.6) 1.295 (m), 1.536 (m) . 1.992 (M>, 2.439 <t. 7.3), 
2.588 (d, 16.3), 2.865 (dd, 9.6, 14.3), 2.932 (d, 
16.2). 3.073 (dd, 5.4, 14.2), 3.220 (d, 8.1), 3.641 
(s>, 3.709 <S>, 3.716 (c). 4.610 <dd. 5.5. 8.7), 5.515 
(m), 6.671 (d, 9.0), 6.98B <d, 8.1). 

[0073] it^c -mm ( i ) or^>^t* u#?S5 7 5 zm-tz* 

U. Z1 % Z2 #****T**flS*». [ft 7] 

117^^ hju^-^ : C(Z)ft&aiiFAB-MSlC<i: 

lg^ (300 MHz C0 8 OD 0.5*1 +6. 2ag ) :5 0.90 (t. 7, 

3H) 1.29 (brm. lffl>. L53 <m, 4fl) . 1.97 (id, 2B> . 2.44 

(t. 6.6. 4H>, 2.56 (d/16. 1H) , 2.88 <d. 16. IB) . 2.98 

(dd, 9.4. 14.3, IB). 3.24 (5, 14.3 1H) . 4.69 (dd. 4.9. 
9.4, 1H>, 5.54 (m. 2H>, 7.24 (m, 5H) . 

12£_ nmr (75 MHz. CDbOD 0.5ml *6.2tDg ) 

23 67 24.81, 24.92, 29.84. 29.88. 30.08. 30.25, 30.29, 
32.89 # , 33.46, 38.24, 42.98. 43.48 (2), 54.81. 57.90, 



lit 8] 



77.90, 124.49, 127.88, 129.45 (2). 130.38 (2), 137.50, 
138.18, 173.49, 173.79, 174.28, 175.63, 214.50. 



[0 0 7 4] jb^jftD-ffil ( I ) 0>R#-CH2 -3 ZOit^mt F A B - M S iCcfc V ft^M 6 1 4SSt 

9] 

1 2_nmr (300 MHz. CD,0D 0.7ml 4*10. 2m« ) : $ 0 .90 (t, 
6.3, 3H), 1.29 (m, 14H) , 1.51 (ra. 4H), 1.94 (n, 2H) , 
2.40 (t, 7.4, 2E), 2.42 (t, 7.4, 2H) , 2.60 (d, 16.0. 
1H), 2.90 (d, 16.0, 1H), 3.21 (d, 6.7, 1H), 3.22 (dd, 
6.7, 14.5, 1H), 3.35 (dd, 4.9. 14.5, 1H) , 4.76 (dd, 
4.9. 8.0, 1H), 5.53 (m, 2H) , 6.97-7.11 (m, 2H), 7.10 
(s, 1H), 7.31 (brd, 8.0, 1H) , 7.56 (brd, 7.6, 1H) 

13 C OTr (75 MHz, CD sOD 0.7ml *10. 2mg ) • 5 14.42, 
23.68, 24.79, 24.90, 28.38, 29.76, 30.02. 30.25, 30.28, 
32.89, 33.39, 43.06, 43.46, (2), 54.33, 57.74. 77.98, 
110.63, 112.29, 119.33, 119.80, 122.39. 124.46. 124.61, 
128.72, 137.68, 138.01, 139.49. 173.49, 173.85. 174.85, 
175.67, 214.59 

UV CMeOH *P lOOug/ml) z 221 nm, 274 nm, 281 nm &tf290 
nm. 



BDIKftttfiMH* 9 0 7 7 3 0 

(32) g$fcB 1992^73 9 B 

(33) ffi*:*i±5S!l *H (US) 



(72) sen* i^f jwx 

7>U^^i, 07016 la-yt-i > 
x-f 308 



(17) 



7-1 73123 



(72)fgB#g <J-o.7> 7T># 

7*'Jt>-£&m, 07060 r2-/t-> 

-f, 0*-y^i>^. U-> 33 

(72)fgB#t Pif'J>K 17. 

7^U*^*H, 08873 -a.— ^*--> 
-f, W-t7h, 577-fl7h 7# 
x-a- 81 

(72)fSB£# -<-. hl/r>- ya->X 

7>U***m. 92075 * U 7*^-7, 

805 

(72)HBJ# 3.- 'J> 

7>'J*^*H. 08820 -a.--^-V--> 
-f, Iyy>, 7'^'f7>h 7to 
- 57 

(72)%b^# vj 7 y-f>>> 

7* U***B. 08873 — a.->?-f •— > 
-f, y?-ty h, 7#yh n-K 24 
(72) RW* * 7 U * U > * A*5=" v K 

7* Urt^B, 07934 ra-yf-> 
-f, $ r 7S/K7xh>. 5=-f7 A* 13 



(721 *W* TU7 T^Ht f-fl^ 

X"W>H. 28010 TK'JvK. 
/*'JK, 4 

(72)^B^# 7x;U±>K ^717 

X^-OB. 28038 7KU7K, >- 
/*>S.S t VTJbTyV'tX. 10 

(72) *M* vi-A^ x-. ~'J^i*> 

T^UftMB. 08859 -a-yt-> 

8 

(72) WW* >-. *—> 

7*'Ja^#B. 07092 -a-yt-> 

P-K 350 
(72) XH* ^->-tr;U t'-. 'J>;tfA 

7> 'J*i-£*B, 07060 -i-v-r--> 

5 

(72) *W* 7=7^7 S/-f>* 

7> U^^S, 07726 -a.-yt-> 
-f, TVWWA P-K 

37 
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